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Figure 2. Measurement of anterior bowing from lateral view.
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accompanying Table.
Conclusions: The knee joint positioning protocol used demonstrated
high day-to-day reliability for SCT 3D tibiofemoral JSW measurements
in the medial and lateral compartments. Low-dose SCT provides a great
deal more information about themorphology and distribution of JSW in
the tibiofemoral joint while maintaining high reliability, making it a
suitable alternative to plain radiographs for evaluating knee OA.
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Purpose: Total hip arthroplasty (THA) has become common procedure
for orthopaedic surgeons and it is used to restore the function of the hip
joint lost to degenerative bone diseases such as osteoarthritis and
rheumatoid arthritis. A morphology study was essential to the devel-
opment of the cementless femoral stem because accurate dimensions
for both the periosteal and endosteal canal ensure primary ﬁxation
stability for the stem e bone interface and prevent stress shielding at
the calcar region. Conventional methods use two dimensional femur
images from standard radiograph even though standard radiograph is
imprecise compared to other medical imaging modalities such as
computed tomography scanning and magnetic resonance imaging. This
study focused on a three dimensional femoral model for Asian patients
that applied pre-operative planning and femoral stem design. The
diversity of the femoral size, particularly in the metaphyseal region
allows for proper femoral stem design for Asian patients and improves
osseointegration and prolongs the life of the implant.Table 1
Comparison of the femoral periosteal morphology in different populations.
Parameters Our Study
(Malay)
(n ¼ 60)
Mahaisavariya
et al. (Thai)
(n ¼ 108)
Rawal
(Indian
(n ¼ 9
Collo-diaphyseal angle () 130.46±4.02 128.04±6.14 124.42
Femoral head offset (mm) 30.35±4.26 - 40.23±
Femoral neck length (mm) 45.30±4.74 46.22±5.14 48.40±
Femoral head diameter (mm) 40.81±3.43 43.98±3.47 45.41±
Femoral neck diameter (mm) 28.95±3.37 - -
Femoral head position LT (mm) 53.14±4.87 48.94±4.95 52.33±
Femoral head position GT (mm) 5.29±4.22 - -
Anteversion () 19.10±8.67 11.37±7.65 10.90±
Bowing angle () 2.28±1.19 5.75±1.37 8.15±2
Anterior bowing (mm) 1123.72±234.83 - -
Canal ﬂare index 4.65±0.83 - 4.23±2
Figure 1. Morphology of 3D femora (a) Periosteal (b) Endosteal.Methods: This prospective, cross-sectional study was carried out from
January 2009 until December 2009 after obtaining approval from the
NationalMedical Research Register (NMRR) and the local hospital ethics
committee. We performed morphological studies of proximal femoral
on 60 healthy femora. Computed tomography (CT) scans were per-
formed using a four row multi slices CT scanner and were conducted
using 120 kV and 90 mAs. The CT scan images in DICOM format were
imported into Mimics 10.0 software. The CT image threshold in
Hounsﬁeld units (HU) was classiﬁed to demarcate boundary regions
between the cortical bone and the cancellous bone through proﬁle line
checking across the CT gray slice section. The threshold proﬁle was set
to 662-1988 HU for cortical bone and 148-661 HU for cancellous bone.
The femora mask was converted into a three dimensional model and
then converted into a stereo lithography (STL) model and orthogonally
cut into sections after measuring 10mm intervals from the center of the
lesser trochanter, T. The measurements data was statistically analyzed
using SAS 4.3 software. The value p<0.05 was set to determine whether
the data was statistically signiﬁcantly.
Results: The comparison of periosteal femoral in different populations
is depicted in Table 1. We compared our data to data from Thai, Indian,
Nepalese, Caucasian, Turkish, and Swiss populations. The collo dia-
physeal angle for Malays was higher (130.46+) compared to other
populations except Nepalese populations. However, due to the small
physique of the Malay population, smaller sizes had been anticipated in
several parameters such as femoral head offset, femoral neck length,
and femoral head diameter. There was a 16.65 mm difference between
Malay and Swiss populations in terms of femoral head offset, which is a
crucial parameter for determining the size of the hip stem during
preoperative planning. The anteversion and bowing angle for Malay
populations were also different. The canal ﬂare index (CFI) used in this
study classiﬁed most of the samples as having a normal shape, which
was in the range of 3.0-4.7.et al.
)
8)
Mishra et al.
(Nepal)
(n ¼ 50)
Noble et al.
(Caucasian)
(n ¼ 80)
Atilla et al.
(Turkish)
(n ¼ 114)
Rubin et al.
(Swiss) (n ¼ 32)
±5.49 132.60±8.36 125.40 128.40±4.75 122.90±5.76
4.85 - - 42.70±6.54 47.00±7.20
5.66 - - - -
3.66 44.26±3.58 45.90 45.80±4.17 43.40±2.26
34.42±3.30 - - -
3.19 - - 59.10±7.74 56.10±8.20
- - - -
4.22 15.41±5.21 10.00 - -
.08 - 9.00 - -
- - - -
.97 - - - 3.36±0.75
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Figure 4. Histogram of CFI between populations.
Conclusions: We would like to emphasize the differences between
Asian and Western femoral morphology and point out that this differ-
ence should be used as a guide to improve the design of commercially
available femoral stems particularly for Asian populations. By compre-
hending the peculiar characteristic of the Asian femur, better designs
with optimal ﬁt and ﬁll can be produced, whichwill prolong the lifetime
of the implant and inhibit other complications such as micromotion,
loosening, stress shielding, and fractures.
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LESION LOAD INCREASES RISK FOR OSTEOARTHRITIS
DEVELOPMENT: A 4 YEAR LONGITUDINAL MRI-BASED MULTI-
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Purpose: Knowledge about the early stages of knee osteoarthritis (OA)
is sparse but large population-based studies applying MRI have sug-
gested that structural joint pathology is prevalent in persons without
radiographic evidence of disease. The relevance of these morphologicabnormalities is not known. Some of these may be precursors of dis-
ease. MRI features are known to often coexist in knees with established
disease and lesions that are concomitantly present have been shown to
be associated with increased risk of structural progression; therefore it
is important to understand whether lesion load also plays a role in
incident disease.
The purpose of the current study was to test whether cumulative
presence of abnormal structural MRI features prior to the occurrence of
incident radiographic OA (ROA) increases risk for incident ROA.
Methods: Participants were drawn from the OAI a study including 4796
participants with, or at risk of knee osteoarthritis with annual visits
over 5 years. We studied 355 knees that developed incident ROA (i.e., KL
2), before the 60 month visit. They were each matched 1:1 by gender
and agewithin 5 years with a control knee that did not develop incident
ROAwith the same KL grade in both knees at baseline. MR images were
acquired at 3 T systems and read for subchondral bone marrow lesions
(BMLs), cartilage status, meniscal integrity (including tears and extru-
sion), and Hoffa- and effusion-synovitis using the MOAKS scoring
system.
Conditional logistic regression adjusted to control for correlation of
knees in an individual was used to assess the risk of incident radio-
graphic OA based on the count of MRI structural features (i.e., Hoffa-
synovitis, effusion-synovitis, BMLs, cartilage damage, meniscal damage,
andmeniscal extrusion) present at a given time point with no feature or
only one feature as the reference.
Results: A total of 355 case knees and 355 match control knees were
included. Participants were on average 60.2 years old (SD ± 8.6), pre-
dominantly female (66.5%) and overweight (mean BMI 28.3 SD ± 4.4).
The baseline K-L grades for the matched pairs were 63 (17.8%) grade 0 in
both knees, 76 (21.4%) grade 0 in one knee and grade 1 in the con-
tralateral knee, 83 (23.4%) grade 1 in both knees, 59 (16.6%) grade 0 in
one knee and grade  2 in the other, and 74 (20.9%) grade 1 in one knee
and grade  2 in the contralateral knee. The case-deﬁning visit of
radiographic OA incidence was 12 months for 119 (33.5%), 24 months
for 83 (23.4%), 36 months for 103 (29.0%), and 48 months for 50 (14.1%)
knees.
Greater number of MRI structural features markedly increased risk for
incident radiographic OA particularly for the baseline visits, the visits
two years and one year prior to the case-deﬁning visit and the case-
deﬁning visit itself. Thus, presence of ﬁve or six concomitant features
two years prior the diagnosis increased risk almost six-fold and at one
year prior almost 12-fold compared to knees with only one or without
any feature present at the same time point. A greater of number of
concomitant features was highly associated with an increased in risk of
incident OA for the baseline, P-1 and P0 visits (p for trend <0.0001). The
details of this analysis are presented in Table 1.
Conclusions: The presence of a greater number of abnormal MRI fea-
tures markedly increased risk for radiographic OA particularly for the
baseline visits, the visits two years and one year prior to the case
deﬁning visit and the case deﬁning visit itself. Our ﬁndings emphasize
the role of multi-tissue, whole-joint involvement not only in estab-
lished disease but also for disease onset.
